Abstract
Introduction

Stem cell research has vastly expanded in recent years, with the promise of revolutionizing medical therapy. An active target of this research has been Parkinson's disease (PD), a chronic, progressive, degenerative disease of the central nervous system that debilitates both motor function and speech due to the insufficient production of dopamine by pigmented cells in the substantia nigra. 1-methyl 4-phenyl 1,2,3,6-tetrahydro pyridine (MPTP) is a selective neurotoxin of dopaminergic cells that induces PD in both animals and human beings. Initial excitement about the therapeutic potential of embryonic stem cells for PD was damped by ethical concerns and technical difficulties, including tumour formation. Similarly, the initial enthusiasm for foetal tissue transplantation for PD was tempered in double-blind clinical trials with poor long-term results
. [3] [4] [5] or amnionic fluid derived stem cells [6] in preclinical studies. MSC have the additional advantage of being readily manipulated for use as delivery vehicles for gene therapy in PD models [7, 8] .
The role of mesenchymal stem cells (MSC) in neuro-transplantation has shown recent promise due to the ability of this subtype of stem cells to migrate to sites of damaged neural tissue following both intravenous and intracranial transplantation of bone marrow derived MSC
Adult human endometrial derived stem-like cells (HEDSC) are a type of MSC that have only recently been characterized [9] [10] [11] [12] [13] [14] [15] [16] . The endometrium displays tenacious regeneration ability due to the demands of menstruation and pregnancy, which make this tissue a promising source of dynamic stem cells suitable for use in regenerative medicine therapies. In vitro transdifferentiation of HEDSC into cartilage, bone, fat and muscle has recently been demonstrated [10, 17, 18] 
Results
Flow cytometry
Fig. 1 In vitro neurogenic differentiation of HEDSC. HEDSC cultured in control media demonstrate typical stromal cell morphology (A), whereas cells cultured in neurogenic media demonstrated both pyramidal and dendritic cell morphology as is pictured using light microscopy (B, C). Differentiated cells visualized using: differential interference contrast (D), IF for neural stem cell marker nestin expression (E), and a merge of both (F). Differentiated cell cultures, also express TH (H), DAPI nuclei staining (G), and merge of both (I).
whereas mean concentrations of unlesioned mice were 134.6 Ϯ 3. (Fig. 4) .
Discussion
Here [3, 4, [19] [20] [21] [22] [23] [24] [25] [26] [27] . However, evidence suggests that MSC have immuno-privileged properties themselves compared to other types of stem cells [26, [28] [29] [30] , lending additional support to the potential of stem cells from the endometrium. In fact, spontaneous microchimerism of maternal tissue from foetal cells is well established in the setting of pregnancy [31, 32] and following blood transfusions. In addition, MSC can home to and engraft mouse bone marrow [33] . It is also possibly that MSC, or HEDSC in particular, display a particular penchant for neural regeneration such as PD treatment due to an underlying disposition of these cells towards neural cells [34] . An additional advantage of MSC is 
Materials and methods
Sample collection
Human endometrial tissue was collected by curettage from nine reproductive aged women undergoing surgery for benign gynaecological conditions.
Standard endometrial stromal cell cultures were generated in a routine fashion, which produced an unfractionated stromal cell population. ( 
Briefly, endometrial tissue was minced and then digested in Hank's balanced salt solution (HBSS) (Gibco, Invitrogen, Carlsbad, CA, USA) containing 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES)
Neurogenic in vitro differentiation
After the second passage, cells were treated with a two-step dopaminergic differentiation protocol adapted from Blondheim et al. [34] . HEDSC were first treated with differentiation medium I for 24- 
Visualization of human cells in mice brains
Mice were killed at intervals up to 5 
Dopamine concentrations in transplanted mice
Statistical analysis
Mean dopamine and DOPAC concentrations between groups were analysed using One way ANOVA and result with a P-value Ͻ0.05 were considered significant using SPSS statistical software (Chicago, IL, USA). 
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